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Hôpital 69374 May 1992) Summary &horbar; Changes in the concentrations of cholecystokinin, gastric inhibitory peptide, gastrin, motilin, pancreatic polypeptide, secretin, somatostatin, and vasoactive intestinal peptide in calf plasma and antral, duodenal and/or pancreatic tissues were assessed by radioimmunoassay during postnatal development and after weaning in 50 male Holstein-Friesian calves (randomly distributed into 10 groups of 5 animals each). The calves in the first group were killed at birth while those in 6 other groups were colostrum-fed for 2 days and then milk-fed until 7, 28, 56, 70 (Ruckebush et al, 1983 ).
Little information is available on the hormonal factors involved in the response of the digestive tract to dietary manipulations in the calf (Titchen, 1986 Tissue samples maintained on dry ice were cut out in small pieces and placed in tubes containing 0.8 or 1.6 ml of distilled water, depending on the amount of fresh tissue (lower or higher than 500 mg, respectively), at 90 °C for 10 min, then homogenized with a glass tissue grinder (Kontes) sequentially in 2.4 and 1.6 ml of 50 mM potassium phosphate buffer (pH 6.0) containing 100 mM sodium chloride, 5% decomplemented pig plasma and 50 U of aprotinin per ml, respectively. The suspension was transferred using a rinsing volume of 2.4 ml of buffer, and centrifuged at 2 000 g for 10 min. The resulting pellet was resuspended in 0.8 ml of 0.5 M acetic acid, stirred at 4 °C for 2 h, neutralized with 0.4 ml of tracts, and secretin, motilin, cholecystokinin (CCK), vasoactive intestinal peptide (VIP) and gastric inhibitory polypeptide (GIP) in duodenal extracts. The plasma concentrations of these 8 immunoreactive peptides were also determined. The radioimmunoassays used throughout this study have previously been described for gastrin (Chayvialle et al, 1978) , CCK, GIP and PP (Miazza et al, 1985) , secretin (Pelletier et al, 1978) , somatostatin and VIP (Chayvialle et al, 1980) , and motilin (Cuber et al, 1985 (Guilloteau et al, 1985 (Guilloteau et al, , 1986 Le Hu6rou et al, 1990 , 1992 that may be partly dependent on hormonal factors. The present work was designed to allow for distinct analysis of age-and weaning-related variations of 8 peptides, ie 6 established or putative hormones, one known as paracrine messenger (somatostatin), and one typical neuropeptide (VIP). In addition to the gastric antrum and pancreas, the duodenum was selected for study because the density of peptideproducing structures is high (Bloom and Polak, 1978; Sjblund ef al, 1983) .
In agreement with our previous results (Guilloteau et al, 1984 (Guilloteau et al, , 1985 , plasma peptide concentrations were easily measurable at birth. Similar observations were made on gastrin and PP in the lamb (Lichtenberger et al, 1981; Shulkes and Hardy, 1982) and for gastrin, secretin, somatostatin, motilin, PP and GIP in various species including man (Rodgers et al, 1978; Cranwell and Hansky, 1980; Lucas et al, 1982; Thompson et al, 1987) . Caution is, however, required in interpreting those and the present results, because immunoreactivity is not synonymous with structural identity. In particular, gastrin and CCK can be secreted as incompletely processed compounds, eg biologically inactive glycineextended forms. The contribution of such forms to the plasma immunoreactivity has not been assessed here.
There was no consistent pattern of agerelated variation in plasma concentrations in preruminant calves, suggesting that the nature of nutrient ingested is not the predominant tuning factor for basal release of digestive peptides. Except for the steady increase of plasma CCK, the most systematized variations were those of gastrin and somatostatin, which mirrored each other. This suggests some interaction between somatostatin and G cells (Minaire, 1991) . Another intriguing observation was the large rise of plasma VIP at day 7. Upon its release from intestinal stores, VIP is known to be cleared at first hepatic transit (Khalil et al, 1975; Guilloteau et al, unpublished 
data).
The present profiles of tissue peptide concentrations were fairly similar to those reported for somatostatin in unweaned rats (Koshimizu, 1983) , and for secretin (Paquette et al, 1982; lchihara et al, 1983) GIP (Gespach et al, 1979) and CCK (Noyer et al, 1980; Brand, 1982; lchihara et al, 1983) in several non-ruminant species. Our results on antral gastrin differed from the steady concentrations recorded from 45 h postpartum in the lamb (Reynolds et al, 1991) and in the milk-fed rat from 0-18 8 days (Lichtenberger and Johnson, 1974; Takeuchi et al, 1981) . Another discrepant result here was the 70-day peak of duodenal VIP, while other groups reported either a steady increase in rat (Laburthe et al, 1978; lchihara et al, 1983) or no change in the guinea pig (Huang et al, 1986 (Lichtenberger and Johnson, 1974) and pancreatic and duodenal somatostatin (Ghirlanda et al, 1978) . In contrast, several groups reported that weaning exerted significant effects. Results gathered in rats included an increase in antral gastrin (Lichtenberger and Johnson, 1974; Takeuchi et al, 1981) , antral somatostatin (Koshimizu, 1983) , duodenal VIP (Laburthe et al, 1978; Ichihara et al, 1983; Huang et al, 1986) , and a decrease in duodenal GIP (Gespach et al, 1979) . On the other hand: i), duodenal CCK was reported to be stable (Brand, 1982; Huang et al, 1986) or to decrease slightly (Noyer et al, 1980; lchihara et al, 1983) and ii), duodenal secretin concentration remained steady (Paquette et al, 1982; Huang et al, 1986) , or increased (Ichihara et al, 1983 (Cranwell and Hansky, 1980) . The most likely explanation for the postweaning rise of plasma gastrin may be that the stomach was never empty in weaned calves. Gastrin release is indeed triggered by the presence of (protein) nutrients in the lumen, and by antrum (Bergegardh and Olbe, 1975; Debas et al, 1975) and fundus (Grotzinger et al, 1977) distension. Moreover, G cells may be more responsive to solid than to liquid food (Hirschowitz, 1983) . In milk-fed calves, the plasma concentrations were higher 1 h after the meal than during fasting for gastrin, CCK, and GIP, and were lower for secretin; in contrast, no variation appeared for VIP, somatostatin and PP (Guilloteau et al, 1986) . Therefore, the persistent flow of nutrients in the lumen could similarly account for the enhanced release of GIP and gastrin, and for the decreased release of secretin in weaned calves. However, their effects were more pronounced than those reported with the meal in preruminant calves for PP, somatostatin and VIP, but less for CCK. The rise in PP was clearly greater than that in gastrin and GIP, especially during the early postweaning period. PP release is strongly dependent on parasympathetic control (Guilloteau et al, 1985 (Guilloteau et al, , 1986 Le Hu6rou et al, 1990 (Le Meuth et al, 1991) . During the same period, the expression of the genes involved in the synthesis of many pancreatic enzymes appeared to be regulated by both pretranslational and translational controls in the preruminant calf, but mainly by pretranslational controls in the ruminant (Le Hu6rou ef al, 1990) .
